CLAIMS 



1 1. \ A tray retainer for holding a tray stack having a plurality of trays that 

2 are configured to carry microelectronic devices, comprising: 

3 a guide ^tincture having a first region, a second region spaced apart firom 

4 the first region, a first\, channel section extending in a direction of a load/unload path 

5 between the first and second regions, and a second channel section extending in the 

6 direction of the load/unload path between the first and second regions, the second channel 

7 section facing the fu'st chaimel section; 

8 a cross-membe\ extending transverse to the load/unload path and at least 

9 partially across the first region\)f the guide structure between the first and second chaimel 

10 sections; and X/^ ^ 

11 a moveable retaining element positioned at the second region of the guide 



12 structure, the retaining elementMjeing moveable to a storage position in which the 

13 retaining element projects a first distancetr^verse to the load/unload path into the guide 

14 structure, and the retaining element being moveable to a load/unload position in which 

15 the retaining element either does not project into the retaining assembly or projects a 

16 second distance less than the first distance^ 

1 2. The tray retainer of claim 1 wherein: 

2 the guide structure comprises a frame having a bearing plate with a first end 

3 and a second end, a plurality of elongated L-shk)ed channel members attached to the first 

4 and second ends of the bearing plate, and panelsWached to the channel members and/or 

5 the bearing plate, the channel members including first and second chaimel members 

6 attached to the first end of the bearing plate defining the first channel section and third 

7 and fourth channel members attached to the second end of the bearing plate defining the 

8 second channel section, wherein the channel member^project from the bearing plate in 

9 the direction of the load/imload path, and wherein theXfirst channel member faces the 

10 third chaimel member and the second channel member faces the fourth channel member; 
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11 tfie tray retainer further includes a lock/release mechanism coupled to the 

12 guide structure, the cross-member and the retaining element, the lock/release mechanism 

13 including at leastyone shaft coupled to the retaining element, an actuator coupled to the 

14 shaft, and a lock bearing coupled to the cross-member, the shaft having a sleeve with a 

15 contact portion, a pore and a slot, and the shaft also having a through-pin slidably 

16 received in the boreyof the sleeve, and the shaft fiirther having a key attached to the 

17 through-pin and received slot of the sleeve, the key rotating the sleeve with rotation of the 

18 through-pin, the actuator having a pulley attached to one end of the though pin, a drive 

19 cylinder and a belt engaging the drive cylinder and the pulley, and the lock bearing 

20 having a resilient engagement member to selectively engage the contact portion of the 
421 sleeve, wherein an operator\rotates the drive shaft to rotate the through-pin, sleeve and 
-22 retaining element between theCstorage^osition and the load/unload position; and 

□23 the cross-memoervcoiM a moveable plate. 

^3 1 3. The tray retamer ofcl^im 1 wherein the guide structure comprises a 

M 2 frame having a bearing plate with a^st end and a second end, a plurality of elongated L- 

j;I 3 shaped channel members attached toNthe first and second ends of the bearing plate, and 

3 4 panels attached to the channel membelrs and/or the bearing plate, the channel members 

,3 5 including first and second channel members attached to the first end of the bearing plate 

6 defining the first channel section and third and fourth channel members attached to the 

7 second end of the bearing plate defining the(^ second channel section, wherein the channel 

8 members project from the bearing plate in the direction of the load/unload path, and the 

9 first channel member faces the third channeiWember and the second chaimel member 

10 faces the fourth channel member. \ 

1 4. The tray retainer of claim 1 wnerein: 

2 the first charmel section comprises a first C-shaped channel member, and 

3 the second channel section comprises a second C-shapW channel member; and 
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4 theWoss-member comprises a plate having a first end attached to the first 

5 C-shaped channemneniber and a second end attached to the second C-shaped channel 

6 member. \ 

1 5. Tne tray retainer of claim 1 wherein: 

2 the first cnannel section comprises a first C-shaped channel member, and 

3 the second channel section comprises a second C-shaped channel member; 

4 the cross-mraiber comprises a floating plate extending at least partially 

5 between the &st C-shaped channel member and the second C-shaped channel member, 

6 the floating plate being moveable along the load/unload path; and 

7 the retaining element comprises a tab projecting into a cavity between the 

8 first and second C-shaped channel ^.Erteinb^s in the storage position. 

1 6. The tray ret^^M^f claim 1 wherein: 

2 the first channel secrion comprises first and second L-shaped channel 

3 members, and the second channel section comprises third and fourth L-shaped channel 

4 members; and \ 

5 the cross-member comprises a plate having a first end attached to the first 

6 and second L-shaped channel members and a second end attached to the third and fomth 

7 L-shaped channel members. \ 

1 7. The tray retainer of claimu wherein: 

2 the first channel section comprises first and second L-shaped channel 

3 members, and the second channel section compnses third and fourth L-shaped channel 

4 members; \ 

5 the cross-member comprises a floatmg plate extending at least partially 

6 between the first L-shaped channel member, the second L-shaped channel member, the 

7 third L-shaped channel member, and the fourth L-shaped channel member, the floating 

8 plate being moveable along the load/unload path; and \ 
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9 theYetaining element comprises a tab projecting into a cavity between the 

10 first and second L-shaped chaimel members in the storage position. 

1 8. The tray retainer of claim 1 wherein: 

2 the guide structure comprises a unitary shell, and the first channel section is 

3 defined by a first end the shell and the second channel section is defined by a second 

4 end of the shell; and 

5 the cross-meVnber comprises a plate attached to the shell. 
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9. The trav retainer of claim 1, fiirther comprising a lock/release 
mechanism having an actuator\ a shaft having a first end coupled to the retaining element 
and a second end coupled to pe actuator, and a lock bearing attached to the cross- 



member and slidably receivin^^e 
element between the storage popiuon 



, the actuator rotating to rotate the retaining 
abd the load/unload position and to rotate the shaft 
between a lock position and a rdpl^^ position relative to the lock bearing, the lock 
bearing preventing the cross-membenfi-oI^^ffloying along the shaft when the shaft is in the 
lock position and the retaining element is in the storage position, and the lock bearing 
allowing the cross-member to move along the shaft when the shaft is in the release 
position and the retaining element is in the load/unload position. 



1 10. The tray retainer of\claim 1, further comprising a lock/release 

2 mechanism having an actuator and a shaft coupled to the actuator, the actuator having a 

3 drive cylinder and a belt contacting the drive cylinder, and the shaft having a through-pin 

4 including a first end coupled to the belt and\a second end attached to the retaining 

5 element, a key attached to the through-pin proximate to the second end, and a sleeve 

6 having a bore receiving the through-pin and a slot Veceiving the key, wherein rotation of 

7 the drive cylinder rotates the through-pin and the slefeve to move the shaft between a lock 

8 position in which the retaining element is in the storsge position and a release position in 

9 which the retaining element is in the load/unload position. 
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1 1. Yrhe tray retainer of claim 1 wherein: 

the guiae structure comprises a frame having a bearing plate and a plurality 



3 of channel members including at least a first channel member projecting from one end of 

4 the bearing plate and a second channel member projecting from another end of the 

5 bearing plate, the fu-st channel member defming the first channel section of the guide 

6 structure and the second channel member defming the second channel section of the 

7 guide structure; \ 

8 the retaining element comprises a tab; and 

9 the tray retainer Wllierscomprising a lock/release mechanism having an 

10 actuator, a shaft coupled to th/actuat|r, and a lock bearing sUdably receiving the shaft 

11 and attached to the cross-mem ber\ wherein movement of the actuator to a first position 

12 moves shaft to a lock position ii;i3Mch\ the lock bearing engages the shaft to prevent the 

13 cross-member from moving along the;^ shaft and in which the tab projects into a space 

14 between the first and second channel members in the storage position, and wherein 

15 movement of the actuator to a second position moves the shaft to a release position in 

16 which lock bearing disengages the shaft to allow the cross-member to move along the 

17 shaft and in which the tab is at least partial removed from the space between the first 

18 and second channel members in the load/unload position. 

1 12, The tray retainer of claim 1, fiirther comprising a lock/release 

2 assembly including: \ 

3 a lock bearing attached to the cross-member, the lock bearing having a hole; 

4 a shaft extending in the direction of me load/unload path, the shaft being 

5 slidably and rotatably received in the hole of the lock Waring, wherein at least one of the 

6 lock bearing and the shaft rotates between a lock positi^ and a release position; and 

7 an engagement assembly having an engagCTient element, a contact surface 

8 and a release surface, the engagement element being couoled to one of the shaft or the 

9 lock bearing, and the contact surface and the release surface being on the other of the 

10 shaft or the lock bearing, the contact surface being configured to contact the engagement 
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11 element and prevent axial movement between the lock bearing and the shaft in the lock 

12 position, andythe release surface being configured to be spaced apart from the engagement 

13 element and a!Uow axial movement between the lock bearing and the shaft in the release 

14 position. \ 

1 13. \ The tray retainer of claim 12 wherein; 

2 the shVft comprises a contoured elongated member having a flat section 

3 defining the release surface and a rounded outer section defining the contact surface, the 

4 rounded outer section hVving a curved outer surface with a diameter to fit within the hole 

5 of the lock bearing; and \ 

ne the lock be^^ng jComprises a hub having a cylindrical hole, an interior 

S 7 groove with in the hole, anoVa resilient member defining the engagement member in the 

8 groove, the flat section bWng\uW to the resilient member in the release position 

i;R 9 and the outer section contacting iheYe^ient member in the lock position. 

^ 1 14. The tray retainer of claim 12 wherein: 

Q 2 the shaft comprises an elongated member having a flat section defining the 

a 3 release surface and a plurality of truncated annular teeth defming the contact surface; and 
''i 4 the lock bearing comprises\.a hub having a cylindrical hole, a flat portion, 

5 and a slot in the flat portion defining the engagement element, the flat section of the shaft 

6 being juxtaposed to the flat portion of the loVk bearing in the release position and at least 

7 one of the annular teeth being in the slot in the lock position. 

1 15. A retainer for holding a Wy stack having a plurality of trays 

2 configured to carry a plurality of microelectronic oevices, comprising: 

3 a casing having a guide structure witm a first end, a second end, an interior 

4 holding area, and an opening at the second end of me guide structure for receiving the 

5 trays, the guide structure being configured to receiveXthe tray stack and allow the tray 

6 stack to move along a load/unload path through the guidd structure; 
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7 aycross-member member extending across at least a portion of the casing 

8 transverse to the\load/unload path, the cross-member being spaced apart from the second 

9 end of the casingAand 

10 a plurality of moveable retaining elements at least proximate to the second 

11 end, the retaining dements being moveable between a storage position in which the 

12 retaining elements project into the interior holding area of the guide structure to obstruct 

13 the load/unload path, and the retaining elements being moveable into a load/unload 

14 position in which the retaining elements are clear the load/unload path. 

1 16. The retainer of claim 15 wherein: 

Q 2 the guide structm^^ channel section comprising a first C-shaped 

= 3 channel member and a secfond ch^^d section comprising second C-shaped channel 

l^; 4 member; and 

.n 5 the cross-member composes a plate having a first end attached to the first 

^3 6 C-shaped channel member and a seconoeltd attached to the second C-shaped channel 

7 member. \ 

,3 1 17. The retainer of claiim 15 wherein: r) 

2 the guide structure has a fu:s\ channel section comprising a first C-shaped 

3 channel member and a second channel section comprising a second C-shaped channel 

4 member; \ 

5 the cross-member comprises a floating plate extending at least partially 

6 between the first C-shaped channel member andXthe second C-shaped channel member, 

7 the floating plate being moveable along the load/uiupad path; and 

8 the retaining element comprises a tab Woj^^ti^g i^^to a cavity between the 

9 first and second C-shaped channel members in the storWe position. 
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1 18, \ The retainer of claim 15 wherein: 

2 the guide structure has a first channel section comprising first and second 

3 L-shaped channel members and a second channel section comprising third and fourth L- 

4 shaped channel members: and 

5 the cross-member comprises a plate having a first end attached to the first 

6 and second L-shaped channel members and a second end attached to the third and fourth 

7 L-shaped channel members. \ 

1 19. The retainer of claim 15 wherein: 

;3 2 the guide structure ^as a first channel section comprising first and second 

2 3 L-shaped channel members and a Wond channel section comprising third and fourth L- 

4 shaped channel members; jT \ ) 

i=n 5 the cross-member comprises a floating plate extending at least partially 

6 between the first L-shaped channel number, the second L-shaped channel member, the 

, 7 third L-shaped channel member, and the ramth L-shaped channel member, the floating 

; 3 8 plate being moveable along the load/xmload pam; and 

J 9 the retaining element comprises a tab projecting into a cavity between the 

10 first and second L-shaped channel members m the storage position. 

1 20. The retainer of claim 15, Wther comprising a lock/release assembly 

2 including: \ 

3 a lock bearing attached to the cross-member, the lock bearing having a hole; 

4 a shaft extending in the direction of\Jhe load/unload path, the shaft being 

5 slidably and rotatably received in the hole of the lock bearing, wherein at least one of the 

6 lock bearing and the shaft rotates between a lock position and a release position; and 

7 an engagement assembly having an engagement element, a contact surface 

8 and a release surface, the engagement element being coupled to one of the shaft or the 

9 lock bearing, and the contact surface and the release suimce being on the other of the 

10 shaft or the lock bearing, the contact surface being configured to contact the engagement 
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11 element prevent axial movement between the lock bearing and the shaft in the lock 

12 position, and the release surface being configured to be spaced apart from the engagement 

13 element and allow axial movement between the lock bearing and the shaft in the release 

14 position. 
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21. ^A. retainer for holding a tray stack having a plurality of trays that are 
configured to carry microelectronic devices, comprising: 

a protective, casing including a guide structure having a first guide section 
configured to receive a first side of the tray stack, a second guide section configured to 
receive a second side of the\tray stack, the first and second guide sections defming an 
opening and an interior holding area configured to retain the tray stack in a stacked 
arrangement and to allow the tr^>Kstack to>nove through the guide structure; 

a cross-member extending at least partially between the first and second 
guides sections; and 

a plurality of moveable retching elements in the casing at least proximate 
to the opening, the retaining elements neing moveable between a storage position in 
which the retaining elements project into me opening and a load/unload position in which 
the retaining elements either do not projec^ as far into the opening or are completely 
removed fi^om the opening. 



1 22. The retainer of claim 2 1 whei;em: 

2 the first channel section comprises a\first C-shaped channel member, and 

3 the second channel section comprises a second C-shaWd channel member; and 

4 the cross-member comprises a plate havmg a first end attached to the first 

5 C-shaped channel member and a second end attached the second C-shaped chaimel 

6 member. 
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1 23 . \ The retainer of claim 2 1 wherein: 

2 the first channel section comprises first and second L-shaped channel 

3 members, and the second channel section comprises third and fourth L-shaped channel 

4 members; and 

5 the cross-member comprises a plate having a first end attached to the first 

6 and second L-shaped channel members and a second end attached to the third and fourth 

7 L-shaped channel members. 



1 24. The retaine\of claim 21, fiirther comprising a lock/release assembly 

2 including: 

3 a lock bearing attsfcheu to[ the cross-member, the lock bearing having a hole; 

4 a shaft extending in tnp fl rection of the load/unload path, the shaft being 

5 slidably and rotatably receivedvm the lioie of the lock bearing, wherein at least one of the 

6 lock bearing and the shaft rotates De!ween\ lock position and a release position; and 

7 an engagement assembly having an engagement element, a contact surface 

8 and a release surface, the engagement element being coupled to one of the shaft or the 

9 lock bearing, and the contact surface and the release surface being on the other of the 

10 shaft or the lock bearing, the contact surface being configured to contact the engagement 

11 element and prevent axial movement between the lock bearing and the shaft in the lock 

12 position, and the release surface being configured to be spaced apart fi'om the engagement 

13 element and allow axial movement between the lock bearing and the shaft in the release 

14 position. 



1 25. A retainer for holding a tray smck having a plurality of trays that are 

2 configured to carry microelectronic devices, comprismg: 

3 a housing having a frame and a pluralityyof panels attached to the frame, the 

4 frame including a first guide having an interior structure configured to moveably retain a 

5 first side of the tray stack, a second guide having an inner structure configured to 

6 moveably retain a second side of the tray stack, a beamig plate attached to an upper 
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7 section of the first and second guides to fix together the first and second guides, the 

8 panels being attached to the fi*ame to define a cavity configured to receive the tray stack, 

9 and the panels defining an opening to the cavity opposite of the bearing plate through 

10 which the tray Wck can pass into or out of the housing; 

11 a quick release lock assembly coupled to the housing, the lock assembly 

12 having an actuatot, a plurality of shafts coupled to the actuator and positioned in the 

13 housing to move bkween a first position and second position, and a retaining element 

14 attached to an end of each shaft at least proximate to the opening of the housing, the 

15 retaining elements movmg with the shafts between a storage position when the shafts are 

16 in the first position and j^load/unload position when the shafts are in the second position, 

17 wherein the retaining draients at lea^ partially obstruct the opening in the storage 

18 position to hold trays of thdtray stack in the housing, and the retaining elements do not 

19 obstruct the opening ii\the lo^d/unll^ad position to allow individual trays to pass through 

20 the opening; and 

21 a floating plate slidkbly atta^ied to the shafts, the floating plate driving the 

22 trays towards the opening when theyretaining elements are in the load/unload position. 

1 26, The retainer of claim 25 wherein the quick release lock assembly 

2 fiirther comprises a plurality of lock hearings attached to the floating plate, the lock 

3 bearings each having a hole, and wherein the shafts extend in the direction of the 

4 load/unload path and each shaft is slidably and rotatably received in a hole of a 

5 corresponding lock bearing, wherein at least W of the lock bearings and the shafts rotate 

6 between a lock position and a release position. 



1 27. The retainer of claim 26 wherein the lock bearing each fiirther 

2 comprise an engagement assembly having an engagement element, a contact surface and a 

3 release surface, the engagement element being coupled to one of the shafts or the lock 

4 bearings, and the contact surface and the release surface\[)eing on the other of the shafts 

5 or the lock bearings. 
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1 2k The retainer of claim 27 wherein the contact surface is configured to 

2 contact the engagement element and prevent axial movement between the lock bearing 

3 and the shaft in the lock position, and the release surface is configured to be spaced apart 

4 from the engagementVlement and allow axial movement between the lock bearing and 

5 the shaft in the release position. 

1 29. The retainer of claim 28 wherein: 

2 the shafts eack comprise a contoured elongated member having a flat 

3 section defming the release surf^ee^"airf rounded outer section defining the contact 

4 surface, the rounded outer sectim having ^ curved outer surface with a diameter to fit 

5 within the hole of a con-espondmg VJe^ bearing; and 

6 the lock bearings eachVohmrise a hub having a cylindrical hole, an interior 

7 groove within the hole, and a resilient mehiber defining the engagement member in the 

8 groove, the flat section of a shaft being juxtaposed to the resilient member of a 

9 corresponding lock bearing in the release position and the outer section of the shaft 

10 contacting the resilient member of the corresponding lock bearing in the lock position. 

1 30. The retainer of claim 28 wherein: 

2 the shafts each comprise an elongated member having a flat section defining 

3 the release surface and a plurality of truncated annular teeth defming the contact surface; 

4 and >y 

5 the lock bearings each comprise a hub waving a hole, a flat portion, and a 

6 slot in the flat portion defining the engagement elementXthe flat section of a shaft being 

7 juxtaposed to the flat portion of a corresponding lock bearing in the release position and 

8 at least one of the annular teeth being in the slot in the lock p<asition. 
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1 3 ll A retainer for holding a tray stack having a plurality of trays that are 

2 configured to cany microelectronic devices, comprising: 

3 a casmg having a guide structure with a first end and a second end, an 

4 interior holding areai and an opening at least proximate to the second end, the guide 

5 structure being configiwed to support the tray stack with respect to a load/unload path and 

6 to allow the tray stack to Vove through the guide structure along the load/unload path; 

7 a plurality ormoveable retaining elements at least proximate to the second 

8 end, the retaining elements i)eing moveable between a storage position in which the 

9 retaining elements project intoythe interior holding area of the guide structure and a 

10 load/unload position in which thevretaining elements either do not project as far into the 

11 interior holding area or are completW reitloved^fi^ the interior holding area; and 

12 a floating plate moveably positioned in the casing to move along the 

13 load/unload path defmed by the guiae structui€\ the floating plate pushing the trays 

14 against the retaining elements when tn^sWainin^^ are in the storage position and 

15 the floating plate pushing the trays out ofythe casing when the retaining elements are in 

16 the load/unload position. \ \ 

1 32. The retainer of claim 3 1 wlierein: \ 

2 the guide structure has a first chaimel section\omprising a first C-shaped 

3 channel member and a second channel section comprising second C-shaped chaimel 

4 member; and \ 

5 the floating plate has a fu*st end adjacent to the first C-shaped channel 

6 member and a second end adjacent to the second C-shaped channel member, 

1 33. The retainer of claim 3 1 wherein: \ 

2 the guide structure has a first channel section comprising first and second 

3 L-shaped channel members and a second channel section composing third and fourth L- 

4 shaped channel members; and \ 
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the floating plate has a first end adjacent to the first and second L-shaped 
channel members ar^d a second end adjacent to the third and fourth L-shaped channel 
members. 



34. The\etainer of claim 31, further comprising a lock/release assembly 

including: 

a lock bearing Attached to the floating plate, the lock bearing having a hole; 
a shaft extendink in the direction of the load/unload path, the shaft being 
slidably and rotatably received i^i^Ae4iQle of the lock bearing, wherein at least one of the 
lock bearing and the shaft rotate 
an engagement ai 



)etwee: 



lock position and a release position; and 
iving an engagement element, a contact surface 
and a release surface, the engagein^t elWient being coupled to one of the shaft or the 
lock bearing, and the contact surface\and the release surface being on the other of the 
shaft or the lock bearing, the contact suWace D^ing configured to contact the engagement 
element and prevent axial movement between the lock bearing and the shaft in the lock 
position, and the release surface being configured to be spaced apart fi-om the engagement 
element and allow axial movement between t^e lock bearing and the shaft in the release 
sition. 




35, A^machine for processing microelectronic devices, comprising: 
a receivingsstation having a platform with a tray singulator and a mounting 

eWment; 

a removable traV retainer configured to hold a tray stack, the tray retainer 
having a guide structure inclu(mg a fu-st guide section and a second guide section, a 
cross-member extending at least partially between and transverse to the first and second 
guide sections, and a moveable retammg element spaced apart from the cross-member, 
the retaining element being moveable between a storage position in which the retaining 
element obstructs a load/unload path through the guide structure and a load/unload 
position in which the retaining element does not obstruct the load/unload path and also 
engages the mounting element to releasably holdme cassette to the platform; and 
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12 a prooessing station that processes the microelectronic devices. 

1 36. The machine of claim 35 wherein the guide structure comprises a 

2 frame having a bearing plate with a first end and a second end, a plurality of elongated L- 

3 shaped channel members attached to the first and second ends of the bearing plate, and 

4 panels attached to the channel members and/or the bearing plate, the channel members 

5 including first and second Mannel members attached to the first end of the bearing plate 
y/e defining the first channel seWon and third and fourth channel members attached to the 

7 second end of the bearing plate defining the second channel section, wherein the channel 

8 members project from the beanng plate in the direction of the load/unload path, and the 
.2 9 first channel member faces the mird channel member and the second channel member 
i jjio faces the fourth channel member. \ 

in 1 37. The machine of cWim 35 v^herein: 

i, 2 the first channel section Comprises a first C-shaped channel member, and 

^ 3 the second channel section comprises a second C-shaped channel member; and 

j 4 the cross-member comprises a plate having a first end attached to the fnst 

a 5 C-shaped charmel member and a second end attached to the second C-shaped channel 

6 member. \ 

1 38. The machine of claim 3 5 wherein: 

2 the first channel section comprises V first C-shaped channel member, and 

3 the second channel section comprises a second C-shaped chaimel member; 

4 the cross-member comprises a plate ha^dng a first end attached to the first 

5 C-shiaped channel member and a second end attached to the second C-shaped channel 

6 member; and \ 

7 the retaining element comprises a tab projecting into a cavity between the 

8 first and second C-shaped channel members in the storage position. 
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1 39. \ The machine of claim 35 wherein: 

2 the first channel section comprises first and second L-shaped channel 

3 members, and the second channel section comprises third and fourth L-shaped channel 

4 members; and \ 

5 the cross-member comprises a plate having a first end attached to the first 

6 and second L-shaped channel members and a second end attached to the third and fomth 

7 L-shaped channel membersA 

1 40. The machine of claim 35 wherein: 

2 the first channel \section comprises first and second L-shaped channel 

3 members, and the second channel section comprises third and fourth L-shaped channel 

4 members; \ 

5 the cross-member comWises a plate having a first end attached to the first 

6 and second L-shaped charmel member^ and a second end attached to the third and fourth 

7 L-shaped channel members; and \ 

8 the retaining element composes a tab projecting into a cavity between the 

9 first and second L-shaped channel membersyin the storage position. 

1 41. The machine of claim 3 5 wherein: 

2 the guide structure comprises a umtary shell, and the first channel section is 

3 defined by a first end of the shell and the seconoychannel section is defined by a second 

4 end of the shell; and \ 

5 the cross-member comprises a plate attached to the shell. 

1 42. The machine of claim 35, fijMher comprising a lock/release 

2 mechanism having an actuator, a shaft having a first endVoupled to the retaining element 

3 and a second end coupled to the actuator, and a lock bearing attached to the cross- 

4 member and slidably receiving the shaft, the actuator rotating to rotate the retaining 

5 element between the storage position and the load/unload position and to rotate the shaft 
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6 between a lock position and a release position relative to the lock bearing, the lock 

7 bearing preventing the cross-member from moving along the shaft when the shaft is in the 

8 lock position and the retaining element is in the storage position, and the lock bearing 

9 allowing the\cross-member to move along the shaft when the shaft is in the release 
10 position and mt retaining element is in the load/unload position. 

1 43. \ The machine of claim 35, fiirther comprising a lock/release 

2 mechanism having actuator and a shaft coupled to the actuator, the actuator having a 

3 drive cylinder and a belt contacting the drive cylinder, and the shaft having a through-pin 

4 including a first end \oupled to the belt and a second end attached to the retaining 

5 element, a key attachedVo the through-pin proximate to the second end, and a sleeve 

6 having a bore receiving tM through-pin and a slot receiving the key, wherein rotation of 

7 the drive cylinder rotates thk through-pin and the sleeve to move the shaft between a lock 

8 position in which the retaining element is in the storage position and a release position in 

9 which the retaining element is in the load/unload position. 

1 44. The machine of claim 35 wherein: 

2 the guide structure conbrises a frame having a bearing plate and a plurality 

3 of channel members including at leastV fnst channel member projecting from one end of 

4 the bearing plate and a second channel member projecting from another end of the 

5 bearing plate, the first channel member Jiefming the first channel section of the guide 

6 structure and the second channel memberXdefining the second channel section of the 

7 guide structure; \ 

8 the retaining element comprises a\tab; and 

9 the tray retainer further comprising a lock/release mechanism having an 

10 actuator, a shaft coupled to the actuator, and a lock bearing slidably receiving the shaft 

11 and attached to the cross-member, wherein movement of the actuator to a first position 

12 moves shaft to a lock position in which the lock bearing engages the shaft to prevent the 

13 cross-member from moving along the shaft and in vmich the tab projects into a space 

14 between the first and second channel members in thfe storage position, and wherein 
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15 movement of\the actuator to a second position moves the shaft to a release position in 

16 which lock bearing disengages the shaft to allow the cross-member to move along the 

17 shaft and in which the tab is at least partially removed from the space between the first 

18 and second channel members in the load/unload position. 

1 45. 'me machine of claim 35, fiirther comprising a lock/release assembly 

2 including: \ 

3 a lock beamig attached to the cross-member, the lock bearing having a hole; 

4 a shaft extenWg in the direction of the load/unload path, the shaft being 

5 slidably and rotatably received in the hole of the lock bearing, wherein at least one of the 

6 lock bearing and the shaft rotates between a lock position and a release position; and 

: 1 7 an engagement assembly having an engagement element, a contact surface 

i'n 8 and a release surface, the engagement element being coupled to one of the shaft or the 

=3 9 lock bearing, and the contact surface and the release surface being on the other of the 

Lnio shaft or the lock bearing, the contact\surface being configured to contact the engagement 

;"ii element and prevent axial movement lietween the lock bearing and the shaft in the lock 

12 position, and the release surface being c Wigured to be spaced apart from the engagement 

13 element and allow axial movement betweW the lock bearing and the shaft in the release 
J 14 position. \ 

1 46. The machine of claim 45 wherein: 

2 the shaft comprises a contoured elongated member having a flat section 

3 defining the release surface and a rounded outer sWtion defining the contact surface, the 

4 rounded outer section having a curved outer surfaceWth a diameter to fit within the hole 

5 of the lock bearing; and \ 

6 the lock bearing comprises a hub having a cylindrical hole, an interior 

7 groove with in the hole, and a resilient member definingsthe engagement member in the 

8 groove, the flat section being juxtaposed to the resilient member in the release position 

9 and the outer section contacting the resilient member in the IJack position. 



[10829-8352/SL992840.372] 



-35- 



10/19/99 



1 47. Tne machine of claim 45 wherein: 

2 the shaft\comprises an elongated member having a flat section defining the 

3 release surface and a plurality of truncated annular teeth defining the contact surface; and 

4 the lock bearing comprises a hub having a cylindrical hole, a flat portion, 

5 and a slot in the flat portion defining the engagement element, the flat section of the shaft 

6 being juxtaposed to the flat portion of the lock bearing in the release position and at least 

7 one of the annular teeth being in the slot in the lock position. 

1 48. A machine for processing microelectronic devices, comprising: 

2 a stack of JEDfiC trays, each JEDEC tray carrying a plurality of 

3 microelectronic devices; \ 

4 a receiving station having a platform with a tray singulator and a mounting 

5 element, the tray singulator being configured to selectively separate and retain a single 

6 JEDEC tray from the stack of JEDEcVays; 

7 a portable tray retainer configured to hold the stack of JEDEC trays, the 



8 tray retainer being releasably attached to the receiving station and the tray retainer 

9 including a casing and a plurality of retaining elements, wherein the casing includes a 

10 guide structure with a first end spaced apartVfrom the receiving station and a second end 

11 proximate to the receiving station, a cross-mOTiber extending across at least a portion of 

12 the guide structure at least proximate to the first end, and an opening at least proximate to 

13 the second end through which the JEDEC trays can pass into or out of the casing, 

14 wherein the retaining elements are positioned proximate to the opening and are moveable 

15 between a storage position and a load/unload position, the retaining elements projecting 

16 into the guide structure in the storage position to hold the JEDEC trays in the retainer, 

17 and at least a portion of the retaining elements projecnng away from the guide structure 

18 and engaging a corresponding mounting element of the receiving station in the 

19 load/unload position to allow the JEDEC trays to pahs through the opening and to 

20 releasably hold the retainer to the receiving station, andVwherein the cross-member is 

21 moveably positioned in the casing to move along a load/unload path to push a bottom tray 
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22 of the tray\tack against the retaining elements when the retaining elements are in the 

23 storage positi^ and to drive the bottom tray out of the casing to the singulator when the 

24 retaining elemems are in the load/unload position; and 

25 a procs^sing station that processes microelectronic devices on JEDEC trays 

26 that have been unloaded from the retainer. 

1 49. A lock/release assembly, comprising: 

2 a lock bearing having a hole; 

3 an elongated shaft slidably and rotatably received in the hole of the lock 

4 bearing, wherein at least one of the lock bearing and the shaft is rotatable between a lock 

5 position and a release positioV and 

6 an engagement assembly having an engagement element, a contact surface 

7 and a release surface, the engagement element being coupled to one of the shaft or the 

8 lock bearing, and the contact surrace and the release surface being on the other of the 

9 shaft or the lock bearing, the contac\surfaeevbeing configured to contact the engagement 

10 element and prevent axial movement Vetweetli the lock bearing and the shaft in the lock 

11 position, and the release surface being cMdS^^ to be spaced apart from the engagement 

12 element and allow axial movement between the Ibek bearing and the shaft in the release 

13 position. \ 

1 50. The lock/release assembly of claim 49 wherein: 

2 the shaft comprises a contoured eWgated member having a flat section 

3 defining the release surface and a rounded outer section defining the contact surface, the 

4 rounded outer section having a curved outer surface with a diameter to fit within the hole 

5 of the lock bearing; and \ 

6 the lock bearing comprises a hub havingXa cylindrical hole, an interior 

7 groove with in the hole, and a resilient member defining me engagement member in the 

8 groove, the flat section being juxtaposed to the resilient member in the release position 

9 and the outer section contacting the resilient member in the locl^ position. 
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1 5 1 . \ The lock/release assembly of claim 49 wherein: 

2 the shaft comprises an elongated member having a flat section defining the 

3 release smface and a plurality of truncated annular teeth defming the contact surface; and 

4 the lock bearing comprises a hub having a cylindrical hole, a flat portion, 

5 and a slot in the flat portion defming the engagement element, the flat section of the shaft 

6 being juxtaposed to the flat portion of the lock bearing in the release position and at least 

7 one of the annular teeth bWg in the slot in the lock position, 

1 52, A method of storing a tray stack having a plurality of individual trays 

2 carrying microelectronic devices, the tray stack having a first exterior tray at one end of 

3 the tray stack and a second extWior tray at an opposite end of the tray stack, the method 

4 comprising: \ 

5 inserting the tray stack along a load/unload path into a casing of a tray 

6 retaining device until the first extenpr;fr^r«<mtacts a cross-member of the tray retaining 

7 device; A v ' 

8 restricting the individuak trays from moving laterally with respect to the 

9 load/unload path; and ^"A^"^ \ 

10 selectively impeding mov&mOTt along the load/unload path in a first 

11 direction by moving a retaining elementVattacheii to the tray retaining device fi^om a 

12 load/unload position to a storage position, the retaining element allowing the tray stack to 

13 move along the load/unload path in the load/unload position and the retaining element 

14 engaging the second exterior tray in the storage position to impede movement of the tray 

15 stack along the load/unload path in a second direction. 

1 53. The method of claim 52 whej-ein inserting the tray stack comprises 

2 positioning the retaining element in the load/unload position and sliding the tray stack 

3 along the load/unload path and into the casing. \ 
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1 54. \ The method of claim 52 wherein inserting the tray stack comprises 

2 attaching the tray retaining device to a processing station of a processing machine by 

3 positioning the retaining element in the load/unload position in which the retaining 

4 element engages a mounting element of the processing station and sliding the tray stack 

5 along the load/unload pathVid into the casing. 

1 55. The method of claim 52 wherein: 

2 the cross-member a floating plate that is moveable along the load/imload 

3 path in the casing; 

4 inserting the tray sta^k comprises attaching the tray retaining device to a 

5 processing station of a processing machine by positioning the retaining element in the 

6 load/imload position in which the retaining element engages a mounting element of the 

7 processing station and sliding the trayXstack along the load/unload path and into the 

8 casing, the floating plate moving in the pjst direction; and 



9 the method further comf rises^ pre\ 

10 when the retaining element is in the sto 



\tmg the floating plate from moving 
m and allowing the floating plate to 



11 move when the retaining element is in the loadAinlo^ position 




1 56. A method of storing a tray wack having a plurality of individual 

2 JEDEC trays carrying microelectronic devices, the toy stack having a first exterior tray at 

3 one end of the tray stack and a second exterior tray an opposite end of the tray stack, 

4 the method comprising; 

5 providing a portable tray retaining deviceXconfigured to hold the stack of 

6 JEDEC trays, the tray retaining device including a casing, a plurality of retaining 

7 elements coupled to the casing and a driving element moVeably coupled to the casing, 

8 wherein the casing includes a guide structure with a first end and a second end, a cross- 

9 member extending across at least a portion of the guide structuire at least proximate to the 

10 first end, and an opening at least proximate to the second end through which the JEDEC 

11 trays can pass into or out of the casing, wherein the retaining Elements are moveable 
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12 between a stotage position and a load/unload position, tiie retaining elements projecting 

13 into the guide structure in the storage position to hold the JEDEC trays in the retainer, 

14 and the retainingXelements projecting away from the guide structure in the load/unload 

15 position to allow the JEDEC trays to pass through the opening, and wherein the cross- 

16 member is moveabmcoupled to the casing to move along a load/unload path to push the 

17 tray stack toward the stecond end of the casing; 



18 inserting me tray stack along the load/unload path into the casing; and 

19 moving the retaining elements from the load/unload position to the storage 

20 position in which the retaimng elements engage the second exterior tray and the cross- 

21 member engages the first exterior tray to restrict movement of the tray stack along the 
=322 load/unload path. \ 

I S 1 57. The method of claim 56 wherein inserting the tray stack comprises 

; [! 2 positioning the retaining element m the load/unload position and sliding the tray stack 

J 3 along the load/unload path and into me casing. 

I -' 1 58. The method of Iclarai 56 ^hetein inserting the tray stack comprises 



y 2 attaching the tray retaining device t\a Woce^sing station of a processing machine by 

3 positioning the retaining element in the^ad/unlQad position in which the retaining 

4 element engages a mounting element of the processing station and sliding the tray stack 

5 along the load/unload path and into the casing.X 



1 59. The method of claim 56 whekin: 

2 the cross-member is a floating plate mat is moveable along the load/unload 

3 path in the casing; \ 

4 inserting the tray stack comprises attaching the tray retaining device to a 

5 processing station of a processing machine by positioning the retaining element in the 

6 load/unload position in which the retaining element engVges a mounting element of the 

7 processing station and sliding the tray stack along the ibad/unload path and into the 

8 casing; and 
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9 theVnethod further comprises preventing the floating plate from moving 

10 when the retainingXelement is in the storage position and allowing the floating plate to 

11 move when the retaining element is in the load/unload position. 



1 60. AXmethod of processing microelectronic devices in a tray stack 

2 having a plurality of inoividual trays carrying the microelectronic devices, the tray stack 

3 having a first exterior tray at one end of the tray stack and a second exterior tray at an 

4 opposite end of the tray stack, the method comprising: 

5 inserting the triay stack along a load/unload path into a casing of a tray 

6 retaining device until the firs\ exterior tray contacts a cross-member of the retaining 
H 7 device, the casing being configure4<to-4:^trict the individual trays from moving laterally 
r 8 with respect to the load/unload p^ 

1^ 9 moving a retaining elemenc attached to the tray retaining device from a 

: L;io load/unload position to a storage pbsiti<m, me retaining element allowing the tray stack to 

ail move along the load/unload path in the load/qnload position and the retaining element 

i.'^i2 engaging the second exterior tray in tl^ storage position to restrict movement of the tray 

^ 13 stack along the load/unload path; 

^5 14 releasably attaching the tra^ retaining device to the receiving station of the 

g 15 processing machine; 

16 releasing the tray stack to mdve along the load/unload path by moving the 

17 retaining element from the storage position to the load/unload position to disengage the 

18 retaining element from the second exterior trav of the tray stack; and 

19 separating individual trays from the tray stack and processing the 

20 microelectronic devices on the individual trays iAthe processing machine. 



1 61. The method of claim 60 wKerein releasably attaching the tray 

2 retention device to the receiving station occurs when the retaining element moves from 

3 the storage position to the load/unload position by engaging the retaining element with a 

4 mounting element attached to the processing machine. 
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1 62. 'me method of claim 60 wherein inserting the tray stack comprises 

2 positioning the retaiiiings. element in the load/unload position and sliding the tray stack 

3 along the load/unload pathNmd into the casing. 

1 63 . The method"5f;claim 60 wherein: 

2 the cross-member ik abating plate that is moveable along the load/unload 

3 path in the casing; and \ \ 

4 the method further conmS^ses preventing the floating plate from moving 

5 when the retaining element is in the storage position and allowing the floating plate to 

6 move when the retaining element is in the load/unload position. 
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